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FLOOD IN SEPTEMBER ZQSZIAIroIogical

Analysis, Infrastructure Functionality and Consequences

Marta Barszczewska
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Heavy rainfall

Noted

Due to prolonged rainfall in southwestern
Poland, flooding occurred in many

— provinces, with the peak intensity from
September 15 to 20, 2024, wich caused
significant damage.
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OBSZAR DORZECZA-ODRY- 7

The flood began : 2024-09-13.

Rzeki

The flood ended: 2024-10-04.
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7 Last: 22 days.
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The flood affected In particular the
following rivers:

In the Odra river basin area: Odra and its tributaries:

A in the Upper Odra region: Opawa, Opawi ca$Sz dtl k-a
Psina, Troj a, Sumi na, Straduni a,
Aln the Middle Odr a Bruedgi-owkBa &¢a aG&

Scinawa Niemodlioceska, OGawa, Kryn

PIi Gawa, Czarna Woda, Strzegomka,
Szalona,Wierzbiak, Barycz, Or | a, P dadm& | R -
Jedlica,Radomierka, Kami enna, Wrzos: - wka, P
Potok, Oldza, Cielnicaa, Rudna, JodGowni k, Swi

In the Vistula river basin:

A in the Small Vistula region: Knajka, | Gowni c Wapiedicasi e n

Source: IMGWPIB
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C/B B WRZESIEN
* 'y P 2024
‘ (do 15.09)

287 mm

Jelenia G.

Biatystok

S
Opracowano na podstawie danych operacyjnych ze stacji synoptycznych. ﬁ'&\%&x MODELE
Prezentowane wartosci w procesie kontroli i weryfikacji moga ulec zmianie — ‘;‘ IMGW-PIB
Wizualizacja danych: dr Alan Mandal \1—-‘-, M s o

Hydrological and meteorological
causes

Rainfall intensity
Long-term rainfall in southwestern Poland, especially on September 1520,
2024, caused a significant increase in river levels.

Soli saturation
High soil moisture resulting from earlier rainfall reduced the ability to
absorb water, which contributed to the rapid rise of rivers and floods.

Terrain factors

The terrain and soll type in the region were crucial to the spread of floods,
especially in areas with low water retention.

Source: IMGWPIB
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Flood course and Its
characteristics

—

AREA AFFECTED BY DURATION OF CLIMATE CHANGE
FLOOD PRECIPITATION

The flood affected the Lower Heavy rainfall The increase In the
Silesia, Opole, Silesia, continued for several frequency of heavy rainfall
Lubuskie, Ma Go p g Wesk i e days, causing water Indicates the impact of
Pomerania and Wielkopolskie levels in rivers to rise climate change on the
voivodeships, causing rapidly. occurrence of floods in the

significant destruction. region. I
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Hydrological and meteorological causes

A After extremely high rainfall on 13-15 September, flood w1208 viod Chalupkd o
waves formed rapidly on the rivers of the upper and 50

FO0 oo T 0+
middle Oder basins, which exceeded the alarm level /\ /\\ 600 | &0 | ~
. . 500 - L 500 1 g £00 | SWWVY
extremely quickly. The highest number of exceedances = JJ 0 1 r/ 0 o el
lzj“? o

rz. Odra wod. Brzeg M fem] rz. Odra  wod. Mowa Sal Hicm] rz. Odra  wod. Gozdowice

| SN
of the alarm level: 81 was recorded on 16 September . .., 200 155 J 200 {2 7
o0 4 100 T 10 4
After 16 September, the number of exceedances of the o F&— e 0 e 0 b At A
alarm level in the Oder basin systematically decreased,
Whlle on the Oder |tse|f |t |ncreased’ as a result Of the Higm 2. Odra wod. Raciborz-Miedonia oy rz. Odra  wod. Trestno - rz. Odra  wod. Polgcko o) Iz Nyﬁi:riilggi:cazwm.
movement of the flood wave. At the end of the second ﬁ.w ro0 | 700 | 00 |
decade, almost the entire Oder (with the exception of = =y f\- oy -y
the estuary zone) was recorded with high water levels, . g PV 4 w] o | ﬁ
. 200 }ssw app | 00 S5 200 1
generally with exceedances of the alarm level, much i) N— 100 ] 100 Lane 100 Jasw
less often the warning level. T TR n mm a1 s e s x 2 % B IR A e e~ e S A A RS A s
. o rz. Odra wod, Krapkowice i rz. Odra wod. Scinawa J e rz, Odra wiod, Slubice Hiemt & Warta wod, (orzdw WIKp.
A The highest number of exceedances of the alarm level "% - o -
in the Vistula basin: 21 was recorded on 15 ey M oo P oo o0
September . After 16 September, high rainfall was no . [ \M i / S o piog S
longer recorded in the whole of Poland and in both oo 200 Jssu y 0 |35 ol v E—
basins drops in water level prevailed. On the last day of *;: ) = ——— — e
the month, the water level in the Vistula basin and on [ S N
; . Rys. 3.3, Hydrogramy stanu wody na Odrze, Nysie Ktodzkiej i Warcie we wrzesniu 2024 MF‘EEEFUEEEHIE
the Vistula was generally in the low water zone. stanu alarmowego
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Types and frequency of floods

FACTORS AFFECTING
TYPES OF FLOODS FREQUENCY

Floods can be classified according to their Climate change,urbanisation and changes
source, including rainfall, river, urban and In catchment use can lead to increased
storm floods, with different mechanisms flood frequency, requiring adapted risk

and environmental effects. management strategies.
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FUNCTIONING OF
INFRASTRUCTURE
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Impact of floods on infrastructure

Road and track damage

The flood caused damage to many roads, which limited the mobility of
residents and the transport of goods.

The suspension of timetables and track damage affected
communication between cities.

Connectivity issues
Power and telecommunications network failure.

Failures of hydrotechnical infrastructure
Damage and loss of controllability of infrastructure.

VNS LR
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Dry flood reservoirs and retention reservoirs ' g '

Dry flood reservoirs.

I n t lcachn@®dtaraaa Raci b-rz Dol ny, Buk:
I n the NygaglmerK@end z&zaal ej -w G-rny,

Mi ndzyg-rze, Stronie Slnskie, Bobos
[ t h ecatkhementaaeda Kaczor -w, Swierzaw
[ t lcatchnienthreaza My s Gakowi ce, Cieplic
Krzesmal: w |

Dry flood reservoirs I n the area of_
Authority in WrocGaw accumul ated w o
and collected a total of over 32.9 million m3 of water . S
Retention reservoirs.
I in the Nypaghme@end zk@apol a, Kozi el n o iins

B

n
n

A

| 1 n t he cakchnentareay c Wi et k - w, Lubach: - w,
(Strzegomka);

I in thecakhmentsaedaa SGup (Nysa Szal ona
I in tiCehmBntdtee Buk- wka, Pilchowice,
ZGotni ki i LeSna (Kwisa).

There were also six flood polders operatingi n t he RégionalGa w
Water Management Authority, which collected flood waters from the Odra
River (from 16.09 to a maximum of 23.09):RybnaStobrawa, Zwanowice,

BrzezinaLipki, LipkiO G a vD&a5,a wlizanowice Trestno.
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Racl b-r Reselbvoni ny

A The flood capacityofthe Raci Dot my reser voi he Oder 1 s 185 mi
hydrotechnical facility of this type in Poland.

A On September 14, 2024, after exceeding the alarm level at theK r z y { a nvatev gacge, the facility was
prepared to begin damming and taking over the peak of the flood wave passing through the Oder River. Over the
course of two days: September 15 and 16, the reservoir used 80% of its capacity, accumulating approx. 147 million

maA O°f wat er

A TheB u k -palder located above cooperated with the R a ¢ i beservair, which began operating on September 14
and at the same time used Its full capacity, accumul
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Reservows of the NysaK G o d cascade

L . “ ABefore the flood, the Nysa K G o d cascade reservoirs had a total free
- | capacity of 177 million ma, which
R a c I Dbolny ffood protection reservoir on the Oder.
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AOn Saturday, September 14, as a result of heavy rainfall and rising water
levels, work on the NysaK G o d cascade reservoirs entered flood mode.

AThe inflow to the reservoirs of 2,
from the Nysa reservoir of 1,000

AThe NysaK G o d eadcade reservoirs captured approximately 155 million
mA of water, reducing the flood w

AThe flood in the city of Nysa did not occur from the Nysa K G o d ravér a
and the Nysa reservoir. The outflow from the Nysa reservoir did not
exceed 1000 ma/ s. BhaEmatheRvalfidbkaw
place from the towns of P r z ea@dBki aN@ska through the fields along

the right side of the side dam of the Nysa reservoir towards the city of
Nysa.
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Falluresof
hydrotechnical
structures

Stroni eRe&etvdirs k i eg

The Stronie S | n gy floed control reservoir located on
the Morawka stream, a left-bank tributary of the Bi a Ga§
L A d e, ev&sdouilt in 1907. TheStronie S | n sdsdrveir
began to accumulate water on Friday, September 13. On
Sunday, September 15, the reservoir's earth dam was
destroyed as a result of water overflowing through its left
section. The reservoir was designed for a flow of 76380
m3/s, and it is estimated that it received a flood wave of
320 m3/s, which is four times greater.
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INFRASTRUCTURE

Falluresof
hydrotechnical

structures
Topola Reservolir

On September 16, the side surface spillway of the
reservoir was damaged. This failure did not pose a threat
to the towns below. The entire flood wave was absorbed
by the Ot mu c land WMysa reservoirs.
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Response of crisis
management systems

Coordination of rescue operations

Cooperation between public institutions and non -governmental
organizations was crucial to the effectiveness of rescue operations,
enabling the rapid mobilization of resources and support for affected
communities.
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Evaluation of the eftectiveness of
preventive measures

SYSTEM GAP ANALYSIS THE IMPORTANCE OF SOCIAL

EDUCATION
The preventive mechanisms introduced have Raising public awareness through
not managed to fully reduce the risk of educational programmes is key to improving
flooding, which indicates the need for a more resi dentso response to flo
detailed analysis of their effectiveness and effectiveness of preventive measures.

identification of existing gaps.




FUNCTIONING OF
INFRASTRUCTURE

XLII
International School
of Hydraulics

Conclusions from the analy5|s
Infrastructure functioning

Infrastructure investment
Increased funding needed to build resilient infrastructure
systems.

Integrated monitoring systems
Implementation of modern technologies for forecasting and
monitoring flood hazards.

Institutional cooperation i
Strengthening coordination between institutions for effective &%
Crisis management.
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Section 3

FLOOD CONSEQUENCES
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FLOODCONSEQUENCES =

Negative effects on human health and life
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A Number of injured: 238,045

A Number of people evacuated: approximately 4,493

A Number of flooded residential buildings: 10,522

A Number of buildings destroyed or excluded from use: 421, including 273 residential buildings, 148 farm buildings

A Number of flooded buildings of special social importance: 814, including: schools, kindergartens, nurseries, offices, social
welfare centers, social welfare homes, museums, community centers, libraries, OSP buildings, police stations, health centers.

MSWIA data, state for 10.12.2024 r.
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FLOODCONSEQUENCES

Losses in the infrastructure of local Losses of entrepreneurs in the Lower Silesian Lossesin flood protection
government units Voivodeship Infrastructure
Opolskie voivodeship: Number of affected companies: The total value of the inventoried
508 954 273 zG 11 996 works to be carried out, necessary to
remove the effects of the flood in
Dol n o S Voincsldshipe: Total value of aid provided to entrepreneurs: September 2024 amounted toabout 1

> 703 140 745, 33 zG 84 573 909,46 zG 379 mln zG
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FLOODCONSEQUENCES

Negative effects on business activity

Road infrastructore losses Rall infrastructure losses Lossesin agriculture
The total length of damaged roads is approximately 3 633 As of 30/10/2024, the estimated cost Losses were recorded in 4 provinces:
km. Approximately 127 km of bicycle paths, 229 bridges of repairing rail infrastructure Lubuskiee Do | no §,5h & kkde e
and 1,823 culvertswere also destroyed. The largest losses = damage was estimated at892.4 Opolskie. A total of 3,144 farmswere
were recorded in the Lower SilesianVoivodeship.The million zl. flooded. The area of Cr
amount of losses caused by flooding in this area in terms flood amounted to over 29 thousand ha.
of road infrastructure was estimated at 7 639 297 072,60 The total value of losses for agriculture

z.G was estimated at around 118 million zl.
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FLOODCONSEQUENCES

Negative effects on the environment and objects
that pose a threat to the environment

The protected areas affected by the flood include:

AGnsi Breatsiré neserme near Stara Rudnica,

A areasof the NATURA 2000 Lower Oder Valley PLB320003 and Lower Oder Valley
PLH320037areas

A areasadjacentt o Lake Dnbi e,

A areasadjacent to the SzczecinLagoon,

A Olszankanature reserve

A Swi 'ndtuge reserve

A Bi a Go &apickenature reserve

A areasof the NATURA 2000 PLH240013Border Meander of the Oder areas

A Cicha Dolinanaturereservei n t he Gémmuuneg Gazy

AKokor ycz anatdrerBserbesinma t he Gommuh&. w
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As a result of the flood in September 2024, numerous facilities were damaged that may
negatively affect human health. These included

A cemeteries: 22 facilities,

A landfills and waste incinerators: 9 facilities,

A treatment plants: 155 facilities,

A water treatment plants and drinking water intakes: 165 facilities.

Losses were also recorded in the linear water and sewage infrastructure. The length of the
sewage network affected by the flood is approximately 265 km and the water supply network
approximately 173 km.




